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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the occurrence of impact bubbles in a color liquid crystal display device. 
SOLUTION: A color filter is formed on a substrate and is covered with a smoothing film, and a transparent 
conductive film is formed on the smoothing film, and it is patterned to form a transparent electrode, and then the 
substrate is dried under a low pressure before being stuck on a counter substrate. It is dried at a temperature from 
the normal temperature to 100° C while keeping pressure of < 50 Pa. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pinch liquid crystal between the substrates of a pair and the electrode is formed in the opposed face 
between each substrate, respectively. Among those, it is the manufacture approach of a liquid crystal display of 
coming to form a color filter in the side which faces the liquid crystal of one substrate. The manufacture approach 
of the liquid crystal display characterized by carrying out reduced pressure drying of this substrate after forming the 
conductor film on this flattening film, carrying out patterning of this conductor film subsequently after forming a 
color filter on one substrate and covering this color filter by the flattening film, and forming an electrode. 
[Claim 2] The manufacture approach of the liquid crystal display according to claim 1 characterized by a ultimate 
vacuum performing reduced pressure drying by 50Pa or less. 

[Claim 3] The manufacture approach of the liquid crystal display according to claim 1 or 2 characterized by 
performing reduced pressure drying at the temperature from ordinary temperature to 100 degrees C. 
[Claim 4] The manufacture approach of a liquid crystal display given in either of claim 1 to claims 3 characterized by 
performing it by the time it sticks reduced pressure drying with an opposite substrate after forming an electrode. 
[Claim 5] The manufacture approach of the liquid crystal display according to claim 4 characterized by carrying out 
by the time it forms the orientation film after forming an electrode for reduced pressure drying. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of the liquid crystal display 
which prevents generating of impact air bubbles about the manufacture approach of a liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, in electronic equipment, such as a notebook computer, a portable 
telephone, and an electronic notebook, the liquid crystal display is widely used as a means to display information. 
[0003] A liquid crystal display is a display of the nonluminescent mold which pinched the liquid crystal matter 
between the substrates of the pair by which opposite arrangement was carried out mutually. It displays by 
modulating the light which passes liquid crystal according to the orientation condition of liquid crystal. In these liquid 
crystal displays, color display is in use. As the method of presentation of such a liquid crystal display, the thing of a 
reflective mold, a transparency mold, or a transflective reflective mold is known. The example of the color liquid 
crystal display of a reflective mold is shown in drawing 1 and drawing 2 . Drawing 1 shows a top view and drawing 2 
shows the sectional view. 

[0004] for example, an opposed face with the opposite substrate 20 which counters with the color filter substrate 
10 in the liquid crystal display of the reflective mold shown in drawing 1 and drawing 2 — respectively — indium 
stannic acid ghost (Indium Tin Oxide:ITO) etc. — from — the becoming transparent electrodes 3 and 4 are arranged 
and the liquid crystal layer 5 is pinched among these transparent electrodes. 

[0005] In drawing 2 , the reflecting layer 6 which consists of a metal thin film of light reflex nature is arranged 
between transparent electrodes 3 and substrates 1 by the side of the color filter substrate 10. The outdoor daylight 
which carried out incidence from the opposite substrate 20 side is reflected through the liquid crystal layer 5 on the 
reflecting layer 6 by the side of the liquid crystal of the color filter substrate 10. and the color picture is displayed 
by modulating the light which penetrates the liquid crystal layer 5 according to the orientation condition of a liquid 
crystal molecule. 

[0006] Since it is not necessary to establish the light source of a back light etc. like a transparency mold and can 
display by the outdoor daylight of perimeters, such as the natural light and a fluorescent lamp, the liquid crystal 
display of the above-mentioned reflective mold is widely used as displays, such as pocket mold electronic 
equipment 

[0007] The color filters 12, 14. and 16 arranged on the front face of a reflecting layer 6 arrange the thing for blue 
(B), and green (G) and red (R) in the shape of a stripe by turns. 

[0008] If cross-section structure is seen, as shown in drawing 2 . the reflecting layer 6 which consists of metal thin 
films, such as aluminum, is formed in the front face of the substrates 1, such as glass, the color filters 12, 14, and 16 
for the (Blue B) green (G) (red R) are formed in the front face of a reflecting layer 6, it is covered with the front 
face of color filters 12, 14, and 16 by the flattening film 9 which consists of transparent acrylic resin, and the 
transparent electrode 3 is formed on it. The electrode 3 is formed in the shape of a stripe on color filters 12 and 14 
and 16. Furthermore, an electrode 3 is covered with the orientation film 7 which consists of polyimide resin etc., and 
is carrying out orientation of the liquid crystal layer 5 in the specific direction with this orientation film 7. 
[0009] It is formed in the location where the electrode 4 countered color filters 12. 14, and 16 on the substrate 2 at 
another opposite substrate 20 in the shape of a matrix. The scan wiring 22 is parallel, it is arranged at the both sides 
of an electrode 4. and the scan wiring 22 is connected to the electrode 4 through the components 25 for a liquid 
crystal drive, such as TFD (thin-film diode). An electrode 4 and the scan wiring 22 are covered, and the orientation 
film 8 is formed. 
[0010] 

[Problem(s) to be Solved by the Invention] In recent years, in connection with small electronic equipment such as a 

cellular phone, having spread, it makes fall or throws during conveyance and use, and the situation where electronic 

equipment is shocked often occurs. If a liquid crystal display is shocked, air bubbles (the so-called impact air 

bubbles) may arise on a liquid crystal display screen, and displaying may become impossible. 

[0011] This invention aims at offering the liquid crystal display which was rich in the endurance which impact air 

bubbles do not generate even if it gets some impacts. 

[0012] 

[Means for Solving the Problem] The mechanism to which air bubbles appear in a liquid crystal display when 
shocked The time of it being [ at the time of forming a liquid crystal panel ] in process, and carrying out oxygen 
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plasma treatment, although not necessarily solved clearly, Since air bubbles appear also in the surface treatment 
processing at the time of connecting a drive circuit to a panel terminal (mainly vacuum), what will have the cause of 
gassing by the time it forms the flattening film which consists of acrylic resin etc. and forms a transparent electrode 
after forming a color filter is conjectured. It is presumed to be the volatile matter in the oxidation silicon film which 
may be used in order to join the inside of the flattening film or the flattening film, and the electric conduction film 
that the origin of impact gassing comes. 

[0013] Then, in order that the manufacture approach of the liquid crystal display of this invention may solve the 
above-mentioned technical problem In the manufacture approach of a liquid crystal display of coming to form a color 
filter in the side which liquid crystal is pinched between the substrates of a pair, and the electrode is formed in the 
opposed face between each substrate, respectively, among those faces the liquid crystal of one substrate After 
having formed the conductor film on this flattening film, having carried out patterning of this conductor film 
subsequently, after forming the color filter on one substrate and covering this color filter by the flattening film, and 
forming an electrode, we decided to adopt the approach of carrying out reduced pressure drying. 
[0014] Since the volatile matter presumed to be in the oxidation silicon film which may be used for that for joining 
the flattening film or the flattening film, and the electric conduction film is removable according to this approach, it 
becomes possible to control generating of impact air bubbles. 

[0015] As for the reduced pressure drying carried out by this invention, it is effective that a ultimate vacuum carries 
out by 50Pa or less, and temperature carries out in the range from ordinary temperature to 100 degrees C. If it 
maintains at a pressure and a temperature requirement of this level, the volatile matter used as an origin is 
completely removable to impact air bubbles. 

[0016] Moreover, as for the stage of the reduced pressure drying carried out by this invention, it is desirable to 
carry out, by the time it sticks with an opposite substrate after forming an electrode. It is desirable to carry out, by 
the time it forms the orientation film after forming an electrode especially. 

[0017] Since the volatile matter leading to impact air bubbles is considered to be in the oxidation silicon film for 
joining the wrap flattening film, and the flattening film and the electric conduction film about this color filter after 
formation of a color filter, after forming the electric conduction film on the oxidation silicon film, it is necessary to 
perform reduced pressure drying. Therefore, after forming the electric conduction film, predetermined patterning is 
carried out and a stripe-like electrode is formed, and if it becomes after exposing the oxidation silicon film to inter- 
electrode, it will become possible to make it reduced pressure at which time until it sticks a color filter substrate 
and an opposite substrate, and to remove the volatile matter. The volatile matter is efficiently removable, if it puts 
to a reduced pressure ambient atmosphere after carrying out patterning of the electric conduction film, forming the 
electrode and exposing the oxidation silicon film especially before forming the orientation film and covering a 
transparent electrode. 
[0018] 

[Embodiment of the Invention] First, the color filter substrate used for the liquid crystal display and liquid crystal 
display concerning this invention is explained in detail. 

[0019] In addition, the liquid crystal display in this invention pinches the liquid crystal matter among at least one pair 
of substrates, and means what equipped the opposed face between each substrate with the electrode for driving 
liquid crystal, respectively. The anti-transparency reflective mold which has the reflective mold or both who 
especially a limit does not have in display form and had the transparency mold and the reflecting layer mentioned 
later may be which form. Moreover, what is necessary is for there to be especially no limit also about the class of a 
liquid crystal drive method or electrode, and a configuration, and just to arrange a desirable electrode suitably with 
liquid crystal display methods, such as a active-matrix mold or a passive matrix mold. With the liquid crystal 
equipment of a active-matrix mold, there is especially no limit also about the component for pixel control, and any, 
such as a 3 terminal component and 2 terminal component may be used. If it is a 3 terminal component and is a 
TFT (Thin Film Transistor) component and 2 terminal component a TFD (Thin Film Diode) component will be 
mentioned. 

[0020] Moreover, the color filter substrate for the liquid crystal displays of this invention points out one substrate 
equipped with the color filter among one pair of substrates which counter, a substrate front face is equipped with a 
color filter and an electrode at least, and it has a protection-from-light layer and a reflecting layer as occasion 
demands. 

[0021] The perspective view of the liquid crystal display 50 of the reflective mold color method of this invention is 
shown in drawing 1 . The sectional view which met the A-A* line of drawing 1 is shown in dra wing 2 . As shown in 
drawinjg .l , as for the color filter substrate 10, each color filter of blue (B), green (G), and red (R) is arranged in the 
shape of a matrix corresponding to a substrate 1 top the whole pixel. The scanning line 22 (or a signal line is 
sufficient.) which connects to the opposite substrate 20 the component 25 for a liquid crystal drive and the 
component 25 for a liquid crystal drive which are connected to the transparent electrode 4 prepared by 
corresponding for every (every dot) pixel and every one electrode corresponding to each pixel for every train or line 
is formed. 

[0022] The orientation film which is not illustrated, respectively is arranged in the liquid crystal layer side of a color 
filter substrate and an opposite substrate, and although illustration is omitted, further, the substrate of this pair 
makes a sealant intervene, each other is stuck, and constitutes the liquid crystal panel from drawing 1 . On one [ at 
least ] substrate besides a sealant, the circuit for a liquid crystal drive is connected and the liquid crystal display 50 
consists of circuits this liquid crystal substrate and for a drive. 
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[0023] As the cross-section structure of the above-mentioned liquid crystal display is shown in drawing 2 , the 
reflecting layer 6 which consists of metal thin films, such as aluminum, is formed on the front face by the side of the 
liquid crystal layer of the transparent substrate 1 which consists of glass etc.. and a color filter 12 (B), 14 (G), and 
16 (R) are arranged so that a reflecting layer 6 may be touched right above [ of a reflecting layer 6 ]. Each color 
filters 12, 14, and 16 are formed in the location which countered the transparent electrode 4 of another opposite 
substrate 20 in the shape of a matrix. Each color filter consists of a blue color filter (illustration "B") 12, a green 
color filter (illustration "G") 14, and a red color filter (illustration "R") 16. Each color filters 12, 14, and 16 consist of 
the three primary colors (B, G, R) of light. Moreover, in drawing 1 and draw ing 2 . each color filters 12, 14, and 16 
open spacing, are arranged, and serve as a non-image display field (part by which the electrode for pixels is not 
arranged at the substrate which counters) between each color filter. Between each color filter, the reflecting layer 6 
is exposed from the color filter. In addition, although the p rote ction-from- light layer is not prepared between color 
filters in the example of drawinjg 2 , a protection-from-light layer may be prepared in the part between color filters 
so that it may mention later. 

[0024] The thickness of each color filters 12. 14, and 16 is about about 0.5-0.7 micrometers. Color filters 12, 14, and 
16 are covered by the flattening film 9 which consists of acrylic resin which served as the protective coat. On the 
flattening film 9, the electrode 3 which consists of transparent ITO etc. is formed. The electrode 3 is formed in the 
shape of a stripe on the color filter. 

[0025] since difficulty follows on making ITO of the transparent minerals used as an electrode 3 put on the 
flattening film 9 which consists of quality of organic, such as acrylic resin, — the flattening film 9 top — about 5- 
20nm very thin Si02 etc. — the ITO film with a thickness of about 150-300nm may be formed through the oxidation 
silicon film In this case, possibility that the component leading to impact air bubbles which is easy to volatilize is 
contained also in the thin oxidation silicon film is high. Then, what is necessary is just to perform reduced pressure 
drying, after forming the flattening film 9 and the oxidation silicon film which is not illustrated and forming the 
electric conduction film in order to remove an volatile component When using the oxidation silicon film, it usually 
forms by the spatter, and the electric conduction film is succeedingly formed by the spatter, and the electric 
conduction film is made to put on the flattening film 9. Therefore, if the electric conduction film is formed, the 
flattening film and the oxidation silicon film are covered and volatile matter cannot be removed enough. Then, 
predetermined patterning is performed to the electric conduction film, the stripe-like electrode 3 is formed, and 
volatile matter is efficiently removable, if reduced pressure drying is performed after exposing the flattening film or 
the oxidation silicon film between electrodes 3. 

[0026] The orientation film 7 with a thickness of 20-30nm it is thin from polyimide etc. is formed in the front face of 
an electrode 3. The orientation film 7 is for performing orientation processing in the suitable direction and making 
the orientation of the liquid crystal carry out in the specific direction. Since the orientation film 7 is also thin, if a 
pressure is made low and many hours are spent, it is possible to remove volatile matter. Therefore, what is 
necessary is just to carry out reduced-pressure-drying processing, before sticking two substrates, the filter base 
plate 10 and the opposite substrate 20. 

[0027] Although volatile matter vaporizes well so that temperature is high and a pressure is low as conditions for 
reduced-pressure-drying processing, if temperature is kept at 100 degrees C or less from ordinary temperature, for 
example and a pressure is held in the reduced pressure condition 50Pa or less, although the holding time is based 
also on the magnitude of a substrate, it is about good at a 5 - 30-minute about room. 

[0028] (Gestalt of the 1st operation) Next, the manufacture approach of such a color filter substrate 10 is explained. 
The manufacture approach of the color filter substrate 10 of the gestalt this operation can be manufactured 
according to a process as shown in drawing 3 and drawing 4 . 

[0029] First, it crosses all over the part on the front face of the substrate 1 which consists of transparent glass 
which serves as a viewing area at least and using a spatter etc., it becomes a reflecting layer 6, for example, the 
thin film of aluminum is formed in about 200nm in thickness (refer to drawjnjSjJ. (1)). 

[0030] Next, the predetermined resist which distributed the blue pigment is applied to the front face of this 
reflecting layer 6, and the blue resist film 212 for color filter formation is formed in it (refer to drawing 3 (2)). 
[0031] And using a predetermined mask, patterning is carried out and development and the blue color filter 12 
shown in drawing 3 (3) are obtained for the above-mentioned blue resist film 212 for color filter stratification. 
[0032] Next, the predetermined resist which distributed the red pigment is applied to the front face of the substrate 
1 equipped with this blue color filter 12, and the resist film 216 for red color filter formation is formed in it (refer to 
.drawing J3 (4)). 

[0033] And development and the red color filter 16 which carries out patterning and which is shown in drawing 4 (5) 
are obtained for the resist film 216 for color filter formation of the above-mentioned red using a predetermined 
mask. 

[0034] Furthermore, the predetermined resist which distributed the green pigment is applied to the front face of the 
substrate 1 equipped with this blue color filter 12 and the red color filter 16, and the green resist film 214 for color 
filter formation is formed in it (refer to drawing 4 (6)). 

[0035] And using a predetermined mask, patterning is carried out and development and the green color filter 14 
shown in drawing 4 (7) are obtained for the above-mentioned green resist film 214 for color filter formation. 
[0036] Next, the flattening film 9 which consists of acrylic resin etc. is formed on each color filters 12, 14, and 16 
and the exposed reflecting layer 6, and an oxidation silicon coat (illustration abbreviation) with a thickness of about 
5-20nm is formed by the spatter on this flattening film 9. Furthermore on this oxidation silicon coat, the transparent 
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electric conduction film which consists of ITO etc. by the spatter is formed at 150-300nm in thickness. 
[0037] Subsequently, patterning is performed to this electric conduction film using the usual photolithography, and 
the electrode 3 of a predetermined stripe-like configuration is formed. An electrode 3 is formed in the shape of a 
stripe so that the scanning line 22 formed in the opposite substrate may be intersected. 

[0038] Next, this substrate is inserted in reduced-pressure-drying equipment, temperature is maintained at the 
range of 100 degrees C or less from ordinary temperature, and a pressure is changed into a reduced pressure 
condition 50Pa or less, and is held. Although the holding time is based also on the magnitude of a substrate, it is 
about good at a 5 - 30-minute about room. 

[0039] Finally the orientation film 7 is applied to the front face of this electrode 3 by a flexographic printing method 
etc.. orientation processing is performed, and the color filter substrate 10 is completed. 

[0040] Thus, alignment of a pixel is considered for the processed color filter substrate 10 as another opposite 
substrate, and lamination and required passive circuit elements are mounted at the predetermined spacing, and it 
considers as a liquid crystal display. 

[0041] In addition, although the front face of a reflecting layer is a mirror plane with this operation gestalt, it is also 
possible to make the front face by the side of the liquid crystal layer of a reflecting layer into a concave convex, and 
to consider as the diffusing surface over which the reflected light is scattered. 

[0042] The liquid crystal display obtained with this operation gestalt is bright is rich in contrast, and has the clear 
display screen. 

[0043] Usually, after a color filter substrate creates two or more color substrates and sticks them with an opposite 
substrate on one substrate called a mother board, it is cut to each color filter substrate by approaches, such as 
laser beam cutting. Passive circuit elements required for each color filter substrate cut after that are mounted, and 
it considers as a liquid crystal display. Under the present circumstances, if the volatile matter leading to impact air 
bubbles remains in a color filter substrate when oxygen plasma treatment removes the unnecessary orientation film 
formed in addition to the viewing area of a color filter substrate or a panel is put to a vacuum environment 
especially by the surface treatment processing at the time of mounting, when oxygen plasma treatment and surface 
treatment processing are performed, impact air bubbles will be generated at 5 - 6% of a rate. However, if reduced 
pressure drying is performed by the approach of this invention, even if it becomes that there is no generating of an 
oxygen plasma treatment process and the impact air bubbles in surface treatment processing, it applies after that, 
for example, a shot, and it gives an impact, impact air bubbles will not be generated. 

[0044] (Gestalt of the 2nd operation) Next, a transparency mold liquid crystal display is explained as a gestalt of the 
2nd operation. 

[0045] A different point from the 1st operation gestalt is a point of not providing the reflecting layer, and since other 
points are the same as the 1st operation gestalt, detailed explanation is omitted. 

[0046] A transparency mold liquid crystal display displays the light source in preparation for equipment itself, and 
since it contains the light source, it has the advantage which does not depend for on outdoor daylight but which can 
be used anywhere. 

[0047] Drawing 5 is drawing showing the cross-section structure of the liquid crystal display concerning the 2nd 
operation gestalt. The point that drawing 5 differs from the gestalt of operation of the 1 st of drawing 2 is a point of 
there being no reflecting layer and having formed the direct color filters 12, 14, and 16 on the transparent substrate 
1, Even if it makes other structures be the same as that of the gestalt of the 1st operation, it is convenient in any 
way. 

[0048] The light source (illustration abbreviation) of assistance to the color filter substrate 10 down side is arranged, 
the light from the light source penetrates a color filter, and a screen display is carried out. 

[0049] What is necessary is to cover color filter 12 and 14 and 16 top by the flattening film 9, such as acrylic resin, 
and also in the case of the gestalt of this 2nd operation, just to carry out reduced pressure drying, after forming the 
electric conduction film 3 which consists of transparent ITO etc.. performing predetermined patterning to this 
electric conduction film 3 and forming an electrode on the flattening film 9. The conditions of reduced pressure 
drying are the same as that of the case of the 1st operation gestalt, and are good. If reduced pressure drying is 
performed, it will become that there is no generating of the impact air bubbles in an oxygen plasma treatment 
process or a surface treatment process, and will become the liquid crystal display excellent in opposite impact 
nature. 

[0050] (Gestalt of the 3rd operation) Next, the example of the liquid crystal display of the transflective reflective 
mold which served as the 1st operation gestalt and the 2nd operation gestalt is explained as a gestalt of the 3rd 
operation. A different point from the 1st operation gestalt is a point of having prepared the slit (a hole being 
sufficient.) for making the part corresponding to each pixel of a reflecting layer penetrating the light of the light 
source prepared in the liquid crystal display, and since other points are the same as the 1st operation gestalt 
detailed explanation is omitted. 

[0051] Although it displays using outdoor daylight, such as the natural light, without establishing the light source 
special to the liquid crystal display itself, when high-reflective-liquid-crystal equipment has little outdoor daylight it 
has the fault to which the display screen becomes dark. Therefore, the light source can be provided auxiliary in a 
liquid crystal display, and it can consider as the liquid crystal display of the transflective reflective mold which has 
the advantage of a reflective mold and a transparency mold. 

[0052] Drawing 6 is drawing showing the cross-section structure of the liquid crystal display concerning the 3rd 
operation gestalt. The point that drawing 6 differs from the gestalt of operation of the 1 st of drawing 2 is a point of 



httpy/wwwAjpdlJnpitgojp/cgi-bin/tran^web.cgLejje 



07/09/03 



JP,2002-107710.A [DETAILED DESCRIPTION] 



5/5 ^— v 



having formed the slit 61 in the reflecting layer 6. Even if it makes other structures be the same as that of the 
gestalt of the 1st operation, or the gestalt of the 2nd operation, it is convenient in any way. 

[0053] In drawing 6 , the slit 61 of a reflecting layer 6 is formed directly under color filters 12. 14, and 16 for every 
pixel. Thus, by forming a slit 61 in a reflecting layer 6, the external light source (illustration abbreviation) of 
assistance to the color filter substrate 10 down side is arranged, a transflective type liquid crystal display, then the 
brightness of the display screen are compensated, and it becomes possible to extend the operating environment of 
a liquid crystal display further. 

[0054] After forming a such metal thin film with which the color filter substrate of the gestalt of the 3rd operation 
serves as a reflecting layer on a substrate, a metal thin film is etched using a predetermined mask pattern, and the 
predetermined slit 61 is obtained. What is necessary is for there to be especially no limit in the magnitude of a slit 
61, or the pitch of a slit 61. and just to choose it as them suitably by the brightness of the screen to need, and the 
strength of the light source. What is necessary is to cover color filter 12 and 14 and 16 top by the flattening film 9, 
such as acrylic resin, and also in the case of the gestalt of this 3rd operation, just to carry out reduced pressure 
drying, after forming the electric conduction film which consists of transparent ITO etc., performing predetermined 
patterning to this electric conduction film and forming an electrode 3 on the flattening film 9. In case the electric 
conduction film is formed, the oxidation silicon film can also be used. The conditions of reduced pressure drying are 
the same as that of the case of the 1st operation gestalt and are good. If reduced pressure drying is performed, it 
will become that there is no generating of the impact air bubbles in an oxygen plasma treatment process or a 
surface treatment process, and will become the liquid crystal display excellent in shock resistance. 
[0055] 

[Effect of the Invention] According to the manufacture approach of the liquid crystal display of this invention, even 
if it gets some impacts, air bubbles are not generated and some screens do not become display impossible. The 
liquid crystal display excellent in endurance is obtained, even if it uses it for portable electronic equipment, it is 
strong and there is an advantage used as a reliable device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the liquid crystal display of this invention. 
[Drawing 2] It is the sectional view which met the A-A' line of drawing 1 . 

[Drawing 3] It is the process sectional view showing the manufacture process of a liquid crystal display. 
[Drawing 4] It is a process sectional view following drawing 3 . 

[Drawing 5] It is drawing showing the cross-section structure of the liquid crystal display concerning the 2nd 
operation gestalt. 

[Djgvvinjg.6] It is drawing showing the cross-section structure of the liquid crystal display concerning the 3rd 
operation gestalt. 
[Description of Notations] 

1, 2. and a substrate 

3 4 Electrode 

5 Liquid crystal layer 

6 Reflecting layer 

7 8 Orientation film 

9 Flattening film 

10 Color filter substrate 

12, 14. 16 Color filter 

20 Opposite substrate 

25 Component for a liquid crystal drive 

50 Liquid crystal display 

61 Slit 



[Translation done.] 
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(7i)taiaA 


000002369 
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(72)589J# 
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(74)«SA 


100096728 
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-nomm^m.^ tzw-t s (U ic ii* 7 - 7 < w - mi 

S«±tw*5-7 ^;u^-*®j«L. BWr5-7'fA'* 

[ UTS* 2 ] ME&*l£:f 5 0 P a VXTT 

[ Ifi^JS 3 ] 8Etttt£ft«*>fc 1 0 O'CtXW&m 
TIt ? i t SrWBfc -T *IWifll l XtifB*^ 2 icIEKO 

k as 0 ^b-fr 4 4 -cofiafcifT act tftmt-tzm-sm 
*T«ia«?a i t *#®k-r i»ifl*3S4 tee 

[fS9!<olWeKcBtSJi3 
[000 1 ] 

[0002] 

[0003] »A«is*ai«sv^t=*trtiai*iifc--w 

StfTS^Srfr? i><7)T'J>&. £ix4><0»iHKfl36irt' 

SSEOiS^&k LTli, RMS. i§®I!iL<li¥i§ 
®%Mim<7)i><7)tf*ac>tix^z, . HiRt>'l32tcs:WM 
0*v-?S^^S^I$-^-r. El UHMBEIfc . H 
2JiKfflBIS:*Lr^«.. 

[0004] fltf.tf . H 1 St/02^-rRSffiO^ B B B 

( Indium Tin Oxide : I TO) 

[0005] H2fc:ti^T*7-7 4/Ui'-««l Offll 
<0iKB'Sr1Bffi3fcfflglfcWiattt. JtRWtt^^l 



[00 0 6 3 ±gW>RM3l0>il!A£*S5Wi. iS3fifi<0 

xi&ivfsj h*<vmt:WL» . urn. 
h<r>x\ m^mm=F^m<D^mm.tLx&<m^ 

tlX^h. 

[0007] %MM6cr)mffi±.l,zWmZtlt.zX7-7 < 
IV?- 12. 14, 1 6t±. * ( B ) , m ( G ) , # 
( R ) mcr>i>cr,^mzXby^rmzEMLXhh. 

[0008] mmmmzx-zt. 02ic^j:-5fc, # 

**RSfJB6 3WRft*>*i-» RM®6<50*ffi^» (B) . 
& <G) s # (R) VMjy-7 2, 14. 1 

6tfmihtlX&*). iiy-7<iV?-\ 2, 14. 1 
6 ?>:g|®Kl4jgBJKt7 ? U /H»BiA»4>3:* 3 Pffl'fcR9 X' 

I.. tI3l«7-7^W-12, 14. 1 61CX 

h'Wljg^fe^ &iElftHflt7 ^J: -^•CMfeix. ^ B B B ®5Ji 
i«El*lK7tJ:-3-CW5e*-|»lfc:iai*lLTV^. 
[00 09] td-*<7)*fl*]*^2 0C{i, 36«2±*= 
W54a«*5-7^^-12, 14, 16(C*fmLfc 

immm 2 2 lt am $ ixr *j 0 . nzmm 2 

2li«itfTFD (»M^-f H ) ^cO^ B B B |EK)ffl^ 
^•2 5«r^L7T«ffi4U:ijSSS<i-C-^6. 1S4M1 
3Eli!ltt2 2S:II-5rfill*lK83WBdc$<iTV>S. 
[00 10] 

[^Bj*iJn^L«k5k-tl.iSlg] ifi^. UtWHSKS^'h 

JK B B B ^B®^^?a (vvb» fttHma) 
T^^lgk=S:l»^* ? S)l>. " 

[00113 *%eji±. ^wo«f**sfrc 
3&»»±i-4 £ k<7)&w ilAl^cs^^?s B B B *^a& 
ii«-r&£k&@wk-r?.. 

[0012] 

[HHfclfifctfcrtrtfx^R] «^^S(t^l^tc?S B B B ^ 
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[ooi3] *zx^mmmi , B&m : &&cr>mtkKm 

\m L , #3£8EI8kW[6ffiifc: (i *ix^«SfcWgjS $ 

7 - 7 < ^ - £ fiftHtfl BPFtHUII 
JtW«ttRfc»JSU JX^TBHWWtKt^^--^ 

[0014) CW^CiWf, ¥fflfcBUUi 3 Pffl'ftK 

®&$M<?>mL i rnn-t hzt tf*im t%&. 

[0015) *ft,wz'mm-hnEftmts mmnom 
&5 o p a«T. fuwrnupb i o oxizx-ommx* 

[0016] *«BiTsatt6«Ei5e«^)i*»j 

t=ffd<0*W*Lk\ «ffi£#JKLfc«E|ft|§l3: 

[0017] jHEgSB^IBB fc ^&»%ttg^gp i^ * 
7-7 y /^-(O^figf^K^ 7-7 -f ¥S 

4>*i*£fc*»4>. BMfcg*BLb£3W 
llrtrfetf, #7-7^?-^t*f[*]ffitKi:£ft!i9ltr 

EEJWUC**lf. »?6140^«£&¥,};<&$Hfe-f 
[00 18] 

ffiRtf^&fl^lMtteffl-f * * 5 - 7 ^ /u? -gist 
[ 0 0 1 9 ] $ri$, #3fcHHfc*S(t6jaA«7i3Ri!fc jj, 
wttfa®t<i*ix^ftM B B B £ ffiWrf SfctfwoiRS * Hi 



&K , T 7 r < 7-7 h U 7.MS> £ V Hi^? -y y/7 r- U 

mi-tut x 7"v h >j ni<oi B B B git 

^F*^, 2J^FS^t'W^-fix^ffluTt =H 
^Fi^T'fcixff, TFT (Thin Film Transistor)* 
=f-. 24raPPCAitfcf, TFD (Thin Film Diod 
e) IWflf^S. 
[ 0 0 2 0 ] 4fc, *»fc B B ^lffl^)A 7-7 

</P*-£«;lfcl1fctf>a&K£*&U »R«BCiJ«8r< 

[ 0 0 2 1 ] 0 1 £*ffilfc>RSf S# 7-*^»fia 
^«5 0*>*H8l2l£ijr$-. 02 tfilll OA- A' IS 
teKHfcBrlHiafcflt*-. Hi teij^-J:d(c. #7-7 4 
0(i, **lo_hl=W (B) , *(G) , 
# ( R ) 5 - 7 4 /U? 3&«a«45t«JB lX-7h'J 

? xVt£gtMZti& . Wn*K2 0t(±. #ffim« ( K 

*M5Ufc«ffi*c i oo*-3 s?« ztih m&mghmm? 2 5 

*Jj:ViRA(fflllffl*?-2 5 Sr5iJ&S^tiff«t^-tS 
[00 22] 111 TJiBK»±*»LT ^7-7 

^4 $ -i+T Sv te 9 ^ fiT « ft / ^ft 

[0023] ±IE<7)?R B B B «^ao»r®«it«. 02 1 
*m JbC T ;U 5 - O A ^> =Sr -S. RMS 6 

A?-7 4 lVf-1 2(B). 14(G), 16 (R) 
ifim^tlX^. Qftiv-y 4 >\s9-\ 2, 14. 1 

ftfiSCv h 'J^x^tJFM^iiT^&„ #*7-7-f 

*~fe<7)*7-7 -f (05k r B j ) l 
2, m^critjv-y j fVf- (0^ r Gj ) i 4, jirfe 
<7)#7-7 (0^ trj ) i 6j&»S>flWt3Jvc 

^S.**5-7-(/^-12, 14. 16ii*03l| 
-fe(B. G, R) X-mtiLZtlX^i. ist, 01RIX0 
2t(i#A5-7^^-12, 14. leiaPalu^ 

(tTisa$ixTt5'9. «-^7-7^;u^-c7)S(i. am 
im^mm (ftfo-r&mKizwmmmmmmztix^ 

0 2 W^JT'{±* 7-7 /U?— e9Ht jg3fcJB tilSttT V ^ 
5firV^ s 1&T&th£o\,zi7y-7 4>V9-<T)f^>— 
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[00 24]#*7-7^1/^-12, 14, 160)15 
Slifci-t-O. 5-0. 7/zmigJtT-$>l>. tiy-7 4 
14, 1 6iifiiai»SrattafeT^ U/HHR 
=5: ft«fk§| 9 T« o T ft ft . WfU* 9 t0±tc 
«&#frITO«*4>fcft««33WBj£LTS>ft. WM 
3ti# 5-7 -f A^-«0±tCX h 7 4 TttCRftT ft 
ft. 

[00 2 5] 1(ffi3kfc6i8HJifc*S«MtoITO<d\ T 
? 'J ;Htf li»tf>W***» 4 ft Jpffl-ftK 9 ± t»* $ -It 
* «OfcUifflfflt>W ^ Jt «> . Tffl-fttR 9iC5-20nm 

1 5 0~3 0 0nm?Ijg?)I TOKSJBft-fiC k tft 
ft. C<OtS^^BMI^«JK«*'i:t>«(l«Ja^lSaai: s 5r 
ft »« L 8 v * J£# * iiT ft *J!gtt jWB o . fit 
»36ttO*#*Bi*t.&fcUU ¥il-ftS?9.&.l>11*L4 

mmt*+imi;-r&zbt) { x-*%\ / \ tzx* 

<l!fc*-fft.rk#-C#ft. 

[0026] !W53tf>fftHfc:HU -T 5 b'^>£>&ft 
WS2 0~3 0nm<OKmK7£»Ji!W-S. efllll!7ti 

ftft. flSr>T^«IS*8UlUU 7^1/>-ai0tW 
2 0^)2 tt<03S«?& 65 0 ^*>*«. laWKSOIrttL 

[00273 ®E.mm%mco3zwt lt(±» 

E**<fiv>{iif»»Jft**^< »f ft#, Mlimmi 
1 0 0*CU1T^«*> . E^lSr 5 0 P aJaT«« 
EttJBt«»-Tixtf , fiM*B*iaiifflS«)*& S J: & 

[0028] (mi (ommnw®) ? 
5 -7 ^ /k? -s« i o o«3a*ai=o i ^xi&wt ft . 

thZttfX'Zh. 

[00 29] t-T. W%*j:tfy*frh%&mmcr)Wm 
±<0 , iKr < k t &iM8tt k 4 ft *4*±BBc*«fc o T , 

7./s--y fimtmm tx^mm e t%h , r>w$ 

-^c9Sg&£J?$ift2 0 0 nmgjgl::»rft (03 

( i ) mm) . 

[ o o 3 o ] mz. z<n&.tt®6commz. w&nmm 



£fM2ttmfe<r)\si?xbt:mfiLX * *fe<0*5- 
7 4 iVf-mtimW is* bM2 1 2£JfMTft (03 
( 2 ) #31) . 

[0 0 3 1 3 *LT. W5&ZT7.*?S:JI3ivC±E«OlH& 

■ j^--y/Lx, 03 (3) izfm-n&nty-y 

4)V?-\ 2£»ft. 

[00 32 ] mz, Cl<7)WfeO*5-7 4)V?-\ 2£ 

mtfzm®. i nmmizji&nmmiftfiiLZ-tfcmMwi' 
isxbzmisLx. #eo*7-7 4 fl/?-&m.m<?>i' 

: J*h&.2 1 6£ffM"fft (03 (4 ) $81) . 
[0033 ] -?-LT, Bfr^0)V7.^2rffl^T±ie0)fS^ 
0#5-7 ^;^-i»l/yAM2 1 6Sr3S« ■ 
A7--y/U, 04 (5) tw5^#fe^>*5-7-r 
;u?-l 6£*#ft. 

[0 0 34 3 S&fc. d0)WfeO*5-7'f ;U^-1 2 
k#fe^5-7-f/U^-l 6 k lOHS 

T . W&<T>1]y-? 4)V?-Wtfm<V\si;7.Y'm.2 14 
£ffM"fft (04 (6 ) #B§) . 
[00 3 5 3 LT, WSOVT. 7 $rfflv^T±ieo^-fe 
cr>D y-y 4 l\s?-&f8M<0l'i;Zhm2 1 4 £3tt£ • 
yN-^-->^LT, 04 (7) IZttm&nty-y < 

[00 36 3 mz, %ri]y-? 4)V9- \ 2, 14, 1 

s&^tSTil^bflig Sr^fiKL, l^iB-(b^9±tc^/N--y 
^ffifcJ: OJf $ 5-2 0 nmS«<0BMI^«&K (0* 

zm&L-th. zhizimim.m&.m^&z. xn 
v-rmz* o i To&frh%&&w%mwR*»z 1 5 

0— 3 00nmlCffM-r-&. 

[0037 3 ?KWT\ BM«!«Cil«^)7 «■ h U V ^5 
7 -f-$r?iJfflLTvs-^-r.>- ; /$rSgL, Xh-5^7t« 

ft. 

[00 383 &fci<fl»K«r«E*a*&HfcJf AL. ffl 
K*«ffl35>»<i> 1 0 0X2OT<O«Hfc:flM^ E7]Sr 5 0 P 
a JaT<0$SE«!Bt L T fiMfrt ft . »»SHU4&«tf)* 
^^l^Lctft* 5 . fc*3«t-?-5-3 0ttf§mi£X'£\,\ 
[ 0 0 39 3 &mzzcr>nm3£0$ffll>zm*}1&7 Z7ls 

^vmimmizxnm^iL. smfmatLxAy-y 

[00403 Zcr>£o lzmmLtztiy-7 4 )V?-W®. 

i o t . t a -^^ffijs^kHfgoiaa^^^ l . 

B B H*^l®k-f ft. 

[ o o 4 1 3 4*5. zcomtmnx-a. mim<7)&wa 

kLs Rlt^Srifca^-^ftlfeSLffiki-ft^kiiiJfigT'ft 
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ft. 

[0042] ^mmmx'^htitzWiik^mmmh 

k*ft. 

[004 3]iMS, #7-7 ^u?-gis[f;i7-f-tf- 
Kk^"tft l*kO«i:fc:*»««*5-««tfls* 

co&mmztitzmwtjy-y ovf-w&xz&m*® 

BfflfliS:5SS6UT«[fta^SSHi:-r6. iOR. ?7 7- 

# L T v * ft fc . »*T 9 X-7 «sg^»«lBi»««ra SrSSU 
fc £ C 5 - 6 KeM&vmvaG&i&t&th . kZ*> 

[0044] (&2<r>$m<vwm) mz. sfS2o§yso 

[0045] ffloHIMffllblKr&^ti:. E»Ji££ 
dLT tvfirHjftTfc 0 s *Ofl!lO£«Sf5 1 coHtBSSRi: 

too46] jsu»ufa«^KBtt. KBSftetts* 
Mtx&Tsk-t&iiCox'h'), ytmzfiMLx^&ox'ft 
wzmb-rt'zx'X'Lmmx'Z hm&tfhh. 

[0047] ®5im2nmm&mizi%hz,mi , Bmtm 
m.^mmmm^-tmx'hh. 05# { 02omio#ii)fe 

1^*7-7^^-12, 14. 16*«KHT*ft£ 

t** . **>fl!io«&iiis 1 wmmnBmt mmz lx 

[0 048] *7-7^^-Itil 0WTfflK»«W 
3KW <BK*€W) SriEEL-T „ 3fcM*»4>Oft##7-7 
<)U7-$:m&l,XWW&mZti&. 

[0 04 9] iO»2<0Safc<0JBJ»O*&T't, 

7^M-12. 14. 1 6±i79 ] j!ummrnco^& 

ftffiI9T'St\ 3 Fffl'fb8S9±lC®H^I TOf*>f,^l 

^. ^Esafto&tt 1 <r>%tmm<r>%ist mmx-M 
mEsmzMLx&ms. mmryx^wmxm*? 
mffi&®JMx-nffi&%m<nmitt J gm t^n. 

[0050] (msvmmnBm) mz. n33onsio 
m®t lx . & 1 <r>mmmtm2 <nmmmt 

&h-£fz. ¥3§ifiRI*MO&B 9 B*^SoWcouTl& 
ajl-fft. 551*>3lll0BJBfc«$:ftj£tt. RWBO#ffi* 



t\ znmcojkimi <r>mmmtFim%<7)x*mL^m 

[00 5 1 ] KltSigJMgEii. ttA&F&BStt&ft 
J51$r3fcffl[£ BWt-Ttc § 'Jffl L T ft 

k ft # - JHfe&«iWr V * k aEjSBBBj&fl* < =5: ft X* 

lx. Rttwtmmivm&zmtaffiitz^m&Rfm 
cnm^^m t~th zttfx't ft. 

[ 0 0 5 2 ] H 6 Hflf 3 cOlBBBHRfclflRjfc ft 
a<OBf®(f3aS:5rrHT*4. 0 6 **0 2 Ogl 1 OHM 
OBJBkg&ft.-Sli, RSt«6t=XU h 6 1 *R»tfc 

m(?>mm±&iv>$m<mmhh\v*f&2<D 
nmmm t mmiz lx t m ^ps^o . 

[0053 ] B6C*JVvt, Rlfi60X'J -y h 6 1 
ii. *7-7^;^-12, 14. 1 60 

BTtcS»fC*>4. i«0iptRftHB6^U 7 h 6 1 

wthz kt«to> *7-7^^-iti oot«?i 

■FbSI^E k -Ti-Ui , S^HffiOBflft ? SrWoT . WLSk 
«jRBSK<0«fH«WS: $ £>Ct£lf ft i k d^rtE k tc ft . 
[00 54 ] :(7)i9^3^1W»*5-7 -f 
;U^-S«[{±, S«Jbl^WBk^ft^®^)P^JB«L 

i-yyt. ¥Jifecoz.O •/ V6 lSr#ft. XV y h6 IO 
'J •/ h 6 1 of -y f-{c{i«ft*(IIRli56:< . & 
^k-tftH®OH>ii,$k TtJliO^ $ tc J: o T iSHS^-T 

tu$&\,\ zco&swmbcmmcoifr&x'h . #7-7 

<;^-i2, 14. l f> ±.*T -7 V ivm^n^mt 

mmzi&i&-t&mzimtt&mms:mm-r&z}i tr# 
ft . ^jii^^o^^ t, m 1 comMBmv>$>i£ t wmx-% 

v\ JiffliaitritLTfeW. »*r7X-?«HSXS^ 

14lcSix^7gB B alfe^E k ft . 
[00 5 5] 

If , & ft »X t ajfi^^-t ft £ k U * < , 

tzm.u%3k^m.tfnhi\. m^m^m^m^zmm lx 

[01] *$KB^»lii*iFiSf jSt<*HBaT* ft . 

[H2] 01 OA- a' mz®^tiWiwmx'h&. 
[03] ?s B B Bi^^soistTo-fex^7n-rxgB)Ta 
0rs>ft. 

[04] H3ta< JSBrBSHTfcS. 
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7 , 8 


rfi3 r£n Rtt 


tl53t2:T;TI21T$)l). 


9 


-err _Ln /[> t>#* 




1 0 






1 2. 


14,16 




2 0 




1,2, mm. 


25 




3,4 


50 




5 m&m 


6 1 





6 RJItjR 

[01] 



50 




[12] 
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[H53 
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[16] 




61 61 



F^-A(##) 2H048 BA45 BB02 BB28 BB37 BB44 
2H090 HB08Y JC08 JC16 LA01 
LA15 

2H091 FA02Y FA41Z GA02 GA06 
LA17 LA18 LA30 



